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J?3* 

a ggg EMEI4HEHHI 7|#fi OlgSHS ^2 7IB6HH ttSW irlf 0|^# g- 

WKfl, £A| fi90| fh^M £A|^ ^ 2J= 271 H*f 5*1, SAP 7|7| 3! 27| S*t S»2| 

^A^ E= BWS ,o h bh A ^2J 271 8»(100)2| TFT 013101 7IB(10)# *ii2Sf tlH , ^2 
(13)» £5tJ- tL TFT CHE1I0I 7I*K10)2J OIS^M *i(500.)£S °Alt^ ^EHOilAi TFT 013101 715 
2J I9^2§^Ei S»g ^A!(13)0iJ EH1L 1 " k»w 0IHII-, SSS ^Xl#(12)2j tt*mt S&ej 

(1g)0| 1*2&ICH 2^71 [[HgDiL TFT OJBIIOI- 71^(1 0)m *3|*J »0I «*T ^(500)01IA1 ^A^fOj :?g 

(5oi)°i soi g»« 4^X1(13)011 saeioi ujEife ssi m^m mum * SIQ. 



&£tB 

E IS 271 ©*f CHt* 7I82J ^^^£1 M°if UHHJ g9E, 

E 2^ E 12| H-H' 2011 2101 A|2J E^2E, 

E 3§ 271 imi SWIM °J.O\M, OHME^ ««2S BHxIS ^2] m±\H\ 2[g 4Xh HH2 ^2] 

s>|s£E, 

E 4^ e ^S2J 4'AIOll 1011 [Cl-s^ g?| gei- x^jofl oiQ| Ai> TFT CHEfl 01 7I5.KHI §23 ^ 5^2J 7 
£M UEHLHfe SSE, 

E 52] (*),(b)& E 4CHI U-EHH^ 27I 1W SAW 0»*f TFT 01901 7IS0II SOIAI, ^ 5^ Oil 

Wt!" H- "iAPIHj <£<=*m L\EM~ S3E S ^ 5^011 CHti" xHT°|2J g«l UEKHS S3 

E 6e E 40ii LfEKHir 27| ^ ^x|2| 1^2] ^^1 £ 4Bj A- A" 2011 fe ?lA|0j|A1 

QJ|2J E^E, 

E 72] (a)~(d)^, g SS2J' ^AlOjl 1 0il S7| §«2| TFT CHEilOl 7j£^ XHi LJEf- 

LH^ B3E, 

E 82J (a)^(d)~, e BS2J £\m\ 1011 CCf^^ 271 ITtf §x|2J TFT OlEilOf 71512] «2 *^0iJ ^01 
Al, E 7CHI LEKHzr SS01I 714*1 Al ^t"5fe 2f £§2j 3.S EfflE, 

E 92] (a)~( C )^, a g§2] fe'AIMI 1011 C0-^~ 271 ^ &X|2] TFT Qj^IOl 71^ SI5 ^(H| °[CN 
M, E 8CH) UQLHfe 7J4MAI tftl*|fe ^ ^§2] E*"9E, 
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E I0SI (a)~(d)=, B S3 2| .tf AIM IN Safe 371 §*! 3»2| TFT CHaiOl 7153 7315 BBM Si 

US! CO-(d)~, S £ KM 1011 [|>s^ 2 7l U*t TFT Oi£i!0| 2I52J UgOII S! 

CH AH, 5E. 10CHI UERHfe SSWI 7114*1 AH 2f £2 E^E, 

E 12S fi gfgg ^ A|D || ^ g^ouQjj [[f2^ g*h g^joj j^oj o.^g E 4 oj A _ A < a0 | am^ 

E 13S g W32| g| AIM 2CHI = 271 SW 5»2| &±2\ E. 43 A-A' 2CHI £»-§Sfe *|« 

(HI AH gE!«fi HUH] E!SE, 

E 14£ g STg£| gAIWI 22) [ftH£ n*h gflg -^oj gj^s £ 4 oj A . A - Aioil 

tfz z\zm\M bss» W2i she, 

E 15- S SS°J gAIOH 3tHI OSfe 271 gtf g*|o, a ±oj o.^ M £ 42 j A _ A < flM m 
CHI AH ^ 9*111 UH2| E^E, 

E 16S a V go| Mm m a7 | ^ 5fl2 | th ^o| o,^ p £ 42J A _ A < m oj^| 

CHI AH BSfl« IIH2J E^E, 

E 17S B HfSM [|}5£ g?| XAI S*I5A| 01 St!" B» 7|7|2j sIS UERHfe § 

^1 E , 

E IBS B «^oil C[fs^ 271 §« 3£|fl 01 St!" 3» 7I?I3 1 fi)AI ^EHSAH°J SHH«S| ffl±s 
g£E1M UEH.H= £3E, 

E 19= B sj^OII [QSfe 27| SMS 0|g^ 2XI- 7I7I3 1 MM SEH£AH°| *Q| 3»7|2| £g 
E 20^ £EH3 271 lf*J- §x|£| S>'^3 E>9E, 

S^m L\EM^ S§ 9*3 E. 



la : ^Efll°Ma' : tH^ ^-gg g« 
1g, 15 ; %m^Z : TilOlM ggef 
3a : ^2 3b : 

3g, 6g : xf^°M ^^*5 r ^ E2^ 
4 : M 1 §3^5 : XHI 2 #21 
6a : L1l0|Ei26b : EEi!*] 2^ 
7a : I3^8& : & aj-AfSj- 
9a : tl± 2^10 : TFT OiEIIOI 715 
11 : 

13 : ^XleM ^^*5h7| ^>A| 

13a : £.m ^Tilm&Wg ^Al#) 

20 : CH^ 71^21 : l\\t* 2^ 

23 : %m^30 : £^ ^^l§^2J TFT 

50 : ^§53 : ^« 

60 : ^ sen 00 : 271 ^ S"X| 

100a : »±500 : ^ ^ SWIPI5 SX| §7:1) 

501 : gs[ sj §-x|°J go] ^3510 : hc^ 0^3 

511 : D^HSJ 



S 7I5CHI 271 1101 °7:i^! 271 SxL OlgtJ- 2 AT 7171 ^ 271 
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§*|2| fl|£0| H« 20IQ. Q XWWlfe; 371 8» 3X101 SlOiAi gr»g 4X11 £g « 

«_h^ g-XI ^| S-XI^ 2iAI^(i@:na§y)BI £A| §-3:1 3 A| Oie£lo3 SiCK OlEltJ- 

27! 1>*| Sxlg, WISGH, ^EIJ=i 0H^±^2J g-.x|0U1£, E 20011 EAIshS Hf^ ITOL CH** HH 

XIB TFT 013101 715(10)21- DftF 715(20)01 ll*H(EAIftKI S»)0| °JoH SVEICH 71 
5 AHDIOH/d BIMS ^?*IS S^LHCHI 271 W HSA|S| 2|S(50)OI 8XJEID1 HQ-. 

SEth BW-eK*) BAKB2I °-h§ 5X101 QMAIte, HA 13 I'a.l^ 19 SI 2001- 1902935:^X1 
HtH MSSi 7lft SOI SQ. 



^^2f, ES ^21- • & &k\*i°} »»WA|=, TFT 013101 7I5(10)°J SSOIfe, CH^ 




OlEit^ &AIS E£ "J^Hf- • ^ ahApgoj ong ^x|0il SICHAL If- ^AR(8a)0flAI BMJS Sf"2| S4f«0l 
m&m SS ^iEOli EKI- BT7I7I- Lm §2| AI0W 2JSS0I SQ. Hffl/d, gEHOIIS, 

SWI* MZV UL E 21(a)CHI EAISHS UW iTOI fi| 2 #2! §2*K5)(£3 SSSD2I SS3CHL Of 
HI 4X1 SQIEIH2 5^ 4X1(13)1 E5^ fL E 20 S E 21(b)M EAISfS HK* »0| 

Sifrg 4X1(13)1 7|g(Hj °1SH IIEiy**££MI, & BfA|SK8a)2| ff}«4(HIA1 U" ^Af^j 

(8a)2h 1332.^ 33011, ail 4XI#(13a)# ^§2J IH©a^ aieh^o^ ^ 

HJeH, II *gEI& "» «W5|(8a)°| £B01I ail HH@ (Bg)M SSsffi HQ. E*T, E 21(c)0I 

EAIShS UEI- HOI fig mgg 4X|#(l3a)°| ■ElflEfBQIU OEi 4X1 SOEH2 Sfe 8 

M^am E5^ E 20. 5V £ 21(d)(HI EAIohS HKI- &OI EHEiy^hOI #4 Sgsj-(?a)S 

tin, £.m «g© 4Xi#(i3&)°j oiixi ^oi ss lyecsg)^^ U7W t\^y\ t s£~ #m 

^ *j£^hX| SH, 4X|#(13a)M fL WIOI3 ^SCHI ^loHAi Oj^gE DH 23^ Tij frfU 

OiatJ Xil^ g^gtHI SiOiAi, E 2i(a)0il EAI^h^ HfSh WO! 715 ggoj E5^ 4XI(13)^^Ei 
4X|#(13a)M SSs' UHOil^, DJI2CH, TFT CHBflOl 7I5(10)2J 0|^^# g*f ^ (chuck) g 
xl(500)S 1^ SXIti- ^EHCHlAi, TFT CHEIIOI 7I5(10)SJ i3^o £ H Ei ^.^ D^3(5 10 )e 7i»Af XF 
2I2(UV) ^Af*| ?L SSI 017IAi, g^T ^(500)01!^, E^^J ^S(50i)O[ 7H^oHl 

SlCHAi, g^r ^1(500) LHs 2^ gaSIS, TFT OiEIIOI 715(10)^ ^2J ^SCBODOil BJ^H **TSD. 



HE1LK §BH 4X|(13)^^Ei 4X|#(i3a)g ^^5^, b:^ D^H(510)S 

^gtt Hh2h ^0| 4X1(13)1 3^ 4 KH, 01I2ICH, ixST D^3(510)S ^§E|^ EKS 

OI£|°J II SOI 4X|#(13a)0i! 2Al-(ig35)EjQH ^XHgOl °»EK OlI^CH, g-&^ 4X1 

(13)011 CHtf biim 01, in^ O^Hg gOjX) S^OIQEfE, TFT O1B1I0I 715(10)1 

^01 gst ^ SKI (500)0ilA1 SSf« 4X|(13a)0il OI3=£M^Ei 2A&I01 tH£l, g^r^s 

(501 )2| ^^0] a^ 4X)#(13a)(H! 2jAFE|^ gjO] OlEi^ ixlf 01^, & ai-Af°f(8a) 5 

a^ SH^j(8g)^J ^^-011 S^M D|A|>il sKQ, OlEIti" St> f ^, OfigjEH, AfOIOflAi Rm M 
g(8g)2J g^'SWI *m SA|2| gig XjshAI?] fcHBi^ £J2Ja^ EI7I UHS01I S^f 

01^21 sx-iisa ssmKfl. b irs^i swi=, esei±3ehii 7iae oigefoi 715^011 

4X1 « [fU°] hiH- OI^M ^Xlofe ^011 £|uH, SAI2J g§0| ^ 2K^# iA|^ 4 27| 

SAL 33s Olgti- gXF 7171 9 271 &x|2J fl|5 ^1 Xfj^oF^ 51011 ^Cf. 



^71 SfXiie tH^f-71 WIAI, g BgOIAIfe, 271 . SW g«0| HOi/d, 271 iii °Xlo|-^ ^ 
S- 7I501L HHAl EHiiae a^OI S&g 4X1 oB& 4X|#£) ^#^0{]A1 g 

oH 4X)#2h §23a^ 2aI^ S^OI! S "WSM ?>H, K- jESOII^ ^ 

7i a»a 4xis2j hh xi mm cHStfe agoi sseich an, ^71 7154^1^, ^71 4 

XI#SQ §F##CHIA|, ^OIE ^71 a^OI S^EICH SIS 2^ S3^a^ S^OII ^1^01 « 

Et>. e ^schiai^, 27i mi mmm ^xisfe 715011, ^sbj hhai nn@ag a^oi a- 

^ 4X!#2h 4XI#2J A^^QjjA-j ^ ^A|#^ I35j£g S^OII 

M ^A^I i^I2, if ^Ah^°J 53 CHI ^ ^71 4XI#21 BHxl EH ©Oil CH^f— a^OI *J 

^ElOj Oi^OiXI^ 271 H*T Sxiaj Xil^ ^CHI SiOIAI, ^71 71 S^M ^7 1 4X|#S « 

^o^i OI21HL 4X1 §^^HJ ^§ g^lHI Af^^M SS^I ^12, ^71 4X|# 

M W MS- #71 715^ S3 ^01) 4XIM E5^ ¥L 7I5^J 013^1 71 

5 8X1 SXS 8X1 ^EHOIIAI g*I 7I5°I i3«SSW «7| 4X1011 CH^ ^fe 

SM ^^a^ 

0171 A|, ^71 715 8X1 gxIS. "0113 CH, #7) 71521 OlS^g, #7 1 »S^0| ^-gEI^, E*L k 
IT Dh^HS WlfEICH Sl^ S^QilAI StH 7I5S 8XI^D. 
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0I&^7IB Sg#*l£A1b, #71 *S 7IS2J 0|3*i g°!5lb g°! q?SO| 7H^Kr 3 S» 

i fasn'&as&i . 3 wa mi ssy* aw; wwsb m 

7IS SA| 3XHHIAI 7IS SXI §£|2| §EH 101 3»« SAISIOI fcHEIb 12| gift 

*hj^o« 2ISHA1 si niw 4: sa7i asn, as« ixieg ggE sxi «gir 4= sia. □ misM, m 

HHAiej- 1921 SI IISSI S#§ SHE §7)1 flCHV 4 S£°S, S30I £A|fi «f 4= S!Q. 

fi eSCHI SI0U1, #71 7:HTBfs, Af 7) ^sioi S2SI01 Sib 232f BS.a|£S gxlb 3^2J Q|Bf 

f oiAib^^&i- tf*ilT^"S^ afisfls g^fe 1 ?!^^: a4oi sia ol sli"ft§l 

s*^ 1 attend ww^.mrm^ mm 

Shb S^EhE AHSS $7H? I!R7h 2JQ. 

0S3CH, #71 ^ iXPI- #71 ?S 7IS#WI «SS B}2|-. MIHXI^Eiei S^CHIb, #71 ttgerg, #71 

mKrypmsh^ tun Twvmmiist 
wotum: is anHSdspjEA gum e stfrarroi 

AliE12| 2^21- IStJ- #2| ESSj- g°| Oih: tHJfih ^MM SSShQEE S^SSHlh 

Efch #71 ^ej- iWI #71 7123^0)1 ^5? gif ±7JS! g^Ollb, #71 *HfSt£, #71 A 

5! g^F ixh°) Eb -SS^a- SSt!- «£) ES^S^Ei ««8K3E*£E 01 

©IF iXf£| SI3^ Eb #2^1h, ^§e|!2SA|2J Eae*3HI 27|S|©S tfElf #EH£ «3tN£ 

is. 'ss^vvnufi ssn?ua an * Sh&ftu?" 25 

& ST30I Sl'CHAI. #71 53 7l5#Wb, #71 HfS} ±#2| .ftMMMH 6CT asstoi SSEI01 Sib 

go, agonal gj H §ra asarsi swun-sgEioi sib ^soiqeie ^bshd. 

g ersoi sou-ib, #7i asstoi #7i tht a^ai- a7is?ss meieich sib ^?ss nstr 4 SiQ. 

9HAguft?s& fiatuM «ffiwtff* nn " 

S ^3 (HI SiCHAI, #71 ?S 7IS#£| 2f ShiWIb, #71 7ISSI aSASS^H SAhtf #71 
71 1W s§SM£| !!|g| S AIAI3IQ. 

B i'Si sjgy 271 B*f #xlb, ^CH aSPL SUhB SSEi 10IEH2 sib SAh 7I7I2J £AI #xl 
o— SA| 0| §^ 4 SAO. 

(ttSSl 4'AIOJI) 



[tfAin i] 

(271 mi #x|2| 7|gSjSJ 

El§s Slgtt 371 H*J #xll 3| 7g ai2^ [H*f 7li^CHIA1 = 13E0ID), E 2b 

E 121 H-H' B3E0IQ. E 3^ lf*| #x|2| ^# £AI S^WI SJOiAf DHgS)i *J4f21 
^4=2J SfiOII Si0U12| 2|g iAK HHd 121 17f SISE0ID. E, B MI2J g<*Q\\ 0|g^ 2f E30)| 
Alb, Zf S0IU 2| i?»IS ES#0flA| S!*l §£2| 37|S §PI #|*|A1. Zf »0IU 2| ^AHOO 
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E 1 S E 201 2MMAI, B W°l "371 S*|(100)S. TFT 013101 7I5(I0)(B 1 715)3* CHtf 715 
(20) O 2 715)0! ?mM StKia 01 g.gfl(52)W 2j*|jAt ?S|-S ss 33 ) 

lhchi^, 2PI gS§Ai«l en« (50)01 AW I (HI SXIEICH 2iQ. BgXH(52) S^2j LH^ S^CHI 

*r£^ XHSS 01^-01X1- =W*{&)7\- ^g£ICH SiQ. ^gXH (52)B| £14 S<*Qj|£, DilOlEi 
4! 7^ 413(101) El £§EW(102)7r TFT 013101 715(10)2] Igjf [Kt SSHOI 22, 01 ■ 1BM 2J 
S*k= 221 HEW i£Ar2 7^ HS(104)7HISHOI SICK TFT 013101 715(10)2] a = 1gOi!£, » 

# 5ai s^^i swoii deb ^aks 7e ssoo4)2i ahdim ssspi ^iti ^21 oh ^ciosjoi 0® 

£101 SiH, Eth ^ 7*!¥(53)2] OhEH OlgtrCfl, £E| Tffl fflSU SAh S|S7f Or^EIS HE 
SiCr. £Eth CHt? 715(20)21 SL1 (corner ^OiE 17H501IAte, TFT 0131 01 715(10)21- l\W 715 
(20)1^ ArOICHIAI 2713 EMI *|Jt 71 52* 5ES«( 106)71- ^££101 HQ. 

BOIEIfl 7^ 513(101) 9! ^AI2.7§ SIS(104)| TFT CH3I0I 715(10) 9\n CH2CHL 
GIIM 19, 7^£ LSI7h flSS TAB (Tape Automated Bonding) 7151 TFT 01901 715(10)21 ^S^Oil 

«gg Eweoo tfmoi oisg sa^* tisai 5S7iai;a 7i?ii3£3 s^i-e^ okhefe ?g»ia. 

E, 271 H*> S»(100)WAI&, AFlofe ^§(50)2] fg, ^, TN(Twisted Nematic) EE, STN( Super 
TN) 2E ^ §Sf EELh iSEI £fO|3 £E/±l!E| gen SE oj ^q|| [[EW , ^ §S/ 
1M, EBB ^01 5§2] atfOI HH*l£|A|°h 017|A1;r EAI1 a.q&UZ SiLK 

ath 27i sxi (100)1 sa saisssai s°oii~, ok? 7I5(20)chi aoiAi, tft chsi 

01 715(10)21 Zf m± a^(*«W» CH4»fe S^WI RGB2] §E1 SE1S 3 a5 D 41 tffl «««!D. 

OlEitt 751 271 IW §Xl(100)2j S# £AI 3*1(1 Oa)WAIfe, E 3011 EAISr^ HE* IfOI 44= 
2] £|-5(l00a)7r 0H3q5 tt££S 72£I01 a^Hr SAjOL Oil Sr5(100a)2] 2f2|Mfe, £r5 2^ 
(9a) SI 01 5r5 2^(9a)t 7MoF7| ^ 5r± ^I§lg2] TFT(30)7h ^^£IDj 2iH/ ste 22 Sh S 
2- • - SnM S^r^ L1IOIEi2(6a)OI TFT(30)2j ^^01! 27|5j£^ S^£|CH 2!Q. L1IO|E12(6a) 

Oil 7i^j3h^ SF^ 22 SI, S2- • • Sn^, 01 RAICHS 2^^(^»^)^^ SSoUjI EfE #52*1?, 
Ai^ ojg^r^ ^^2J :i|0IE12(6a) flIZICH! Dl3r01, 3|DfQ g^fE^ thQEhE E^, 
TFT (30) >j|0|MCHI~ ^Af2(3a)0| 27|^S^ S^EICH ^S2| EhOISS^, ?Ar2(3a)(HI l^^j 

SLsL 61, 62 • - Gm# 01 RAICHS 2£*F3^ 2]7ferE§ 7^£|0j SiCK 2r^ 2^ (9a) 

^ TFT(30)2J E31°J0fl 27I^£S S^EIOi SiH, ^Af°l TFT(30)# g§ 71^^ ^ a^H^ ^r^ 

3011 2mL LilO!E12(6a)^^E1 tr^ 25: SI, S2 • • • Snl ^ Ir^CHI ^§2] EhOISS^ 71 

StCK OIS?1l ^FOI 5^ 2^(9a)# Tj^lAl ^§011 7ISS 9£*2| M± 22 SI, S2, • • ■ SnS. 
E 20il LhEHH- CHtf 715(20)2] CHtF 2^(21 )2F2j AK3IWIA1 g§ 71 SXISQ. 

0171 Al, °-i!§(50)s 2^ 9WM 2|^H MAF HIV(Eft)OIU- BAI7I- 3011 

2|fH, ITM ^^5[01 7115 SAIM 7teoWI tn. bilEi tFOlM SE0I9, 2171-3 2^011 CO-Eh SArlr 

ot oi ^§(50)21 m^m~ m^o\ mmn, ^bei seois; 2^011 cc^Ef aAi-ii- 

01 01 ^§(50)2J ^2^r~ UWOI StHtl LhZ]-Q. H SSK 2fll^^, 271 §"71(100)^ 

^E1^ m± 22 SI, S2, ■ ■ SnOil .CP-^ ?§E^if 7rX|^ SOI "»AISO. 

E, ^XI3 ^5 22 SU 'S2« # SnOI EJHufe 3M ' »X|Sh7| WHAI, ^5 2^(9a)2h CHt f 2^21- 

2J AHDI01I ^££1- ™™ ©e(60)# ^7|^h^ ^'01 ^EF, Ojl^LH, 5r5 2^(9a)2J 

2^, 55 2^01 2!7fS AlZi-MQE 3AFEI^U 2J AI^EI^ ^ g Iff 60) Oil 2|« ■ SWBa. 012011 
2]oH, 2nr2J ^Aj 7H<^E|Oi. emEr5MH|7F ^17| ^Al( 100)1 ^ SiQ. E, 

^ glF(60)M ^^^^ y^^SAI^, E 301! WIAIt^ H^f ^OL *^ §!F(B0)e ^2Sr7l HH 
221 ^lf2(3b)2 r 21 .AH3IM m^m~ E~ 2EKSulS)2J ^AF2 (3a)2F2J AfOJOII ^^uh^ S^2| 

010 20!E1ErE °^rD. 



(TFT OiaiOl 7152] 7£) 

E 4^, a Oil 2| 271 &AI01I 01 «W TFT 013101 7152] Ai^ ^4^2] 5^552] 

g^EOIQ. E 5(a), (b)^ B 0«2| g^l ^ SWOI OlStJ- TFT 013101 715011 2101 Al ^ tr5 

Oil CHtT » S.W^2] <*<=»m LrEHH- S3E ^ ^ ^501! IWtl 7*1^12] S^M LI-ErLH^ S 
9E0|Ch. E 271 B4I- &X|2] ^52] E 42] A-A' 2011 *1*|0U1 mtMW U«2] 

S3EOIP-. 

E 4011 2JCHA1, TFT 013101 715(10)^011^, ^2] I T0( Indium Tin 0xide)5jSS- OI^CHAie Si- 

5 2^(9a)0l 0HM^15 ^^£101 OIM ^ &5 2^(9a)01i CHurOI f^5 5?l§g2J 

TFT(30)7h 21 EK Etl, ibfc 2^(9a)2] 5S2] gTjll [QEK M0|Ei2(6a), ?AI2(3a) 

9! SBfi(3b)0| S^EIH, TFT (30)^ Q|0|E12(6a) S ?A r 2(3a)01l CH^rOI S^ffi 2iEf. QDOlEi 
2(6a)^ ?ehe ^1 71SIAI TFT(30)2] H^E 55 S^(1d)CHI 27l^j^S S^H, 5r5 2^(9a)^ 
7I«A| TFT(3)2] H^E E3I2J S^(1e)0il 271^^^ S^5rH SJEh Etl, TFT(30)2J xH 
y 32} (la- )O0 CHtfSS* ?A}2(3a)0| SStH 21Q. E, g^(60)(^^ §^ ±xt)£, M± 
5?|g^2J TFT(30)M ^^t^7| ?m HEM SKI )SJ 3&(5§IS) *S(1f)« E2f^ 3M SRS^SS Ji- 
ll, 01 5r2^(41)0L ^Ah2(3b)2h ^tJ" #2] g^2(3b)0| ^2^^Ai 2£! £101 SO. 

□IEh ^01 7^tl ^ Sr5(ia0a)01l 2ICHA1~, Sr5 2^(9a)0l ^^£ICH E 5(a)01lA1 SlE 

^ OhBH^ Ar20| 3012 #21- EE01IA1 5 AIM uh^ ^ S^(IOOb)^ £|CH E 5 (a) Oil 

A1 *m OrEH^ Af20| HOI 2 ?iofe H" HAr^OII 2|$HA1 BIAr SE01IAI 5AIM Ur^ ^A|- S 

^(100c)£^ £|CH SID. 

0I2F SOI 7££J- tr5(100a)CHiA1, BfAl- S^(100c)2J A-A' 2011 2iO|A12] E*"3=, E 6011 EA|u r ~ 
Hr2h SOI TFT CH3I0I 715(10)2] 7|Xfl(SM)e! ^Stt 715(10' )2] sgofl, ^J»7F 300nm~500nni2] £j 
EI5 ^Sr^(§a^)o S oi^OjAI^ §R| £2°!(11a)0| ^^£13, 0| uhAI S2^(11a)2] S^Ojj^, = 
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W\ 50nm~100nm2| g«g£| BSEMSK1a)0| ttSEIOI HQ. eEfl|SK1a)2| 53011^, 2f 50nm 

~l50ra£| flEI5 t^2S 0l?O)XI^ 7)1 OIM 13^(2a)OI SSEIJQ, .01 71101^ 13S«2a)£j 
as(HL 300r.m~800™a *AW«(3a)0l MOIE S=ogAI S*U1 SICK »EaSK1a)S. SAW 

(3&.)0il CHohOI >1IO|^ ^3^l(2a)m TI^Ai CH x|£h= S^OI tm S^(la' )ES E|Oi 2iQ. 01 iH^ 
gej(1a' )CHI 0»K)l t»*Wfc, Xi£E 4^ S^(1b) 5! H£E ±± S3(1d)# ?H»h£ ^ S3 
01 ^2EIH, DM«IHI£ Xl££ SS?(1c) 3! H£E EM 2! S2«1e)S ^?Hlth= Efll°J S3 

01 ^£E1CH 2!D, 

5fc£ ^£|§g£j TFT(30)^J SS^CHI^, 300nm~800nir« £Eie tfffle^S 01 ==01 XI ^ All 1 #^ 

§9*K4) S! ^]JII?h IOQnm~300nm2| £EI^ S»S*£3 OI^OIXI^ XII 2 #^ 13^|(5)(53 £SB»0I 
~!£E|01 SD. XII 1 mZ* 199[(4)2| 52011 ^]Jil?f 300rro~800nmS| H0|Elfl(6a)OI SSEIH, 01 
ai0IEi<3(6a)g, XII 1 12^(4)011 £ E -*!M gm 7\MM H£E 4:^ g2j(1d)M 

S^oH3 SiLh X1I 1 #21" ^2S|(4)£J £SDil=- Li!0|Ei^(6a)^ &AI = 31°! £R(6b)0| ^£E| 

5, 01 2^(6b)^, X1I 1 #3- «SSt(4)W #g 7i^A1 H^E E3I°1 S3(1e)f)|| 

27l*Jfi£ 3^*Q SiD. 

XII 2 #3 19^(5)2] ^#CHI~, 0h3S 4X1 §°J 3Sg 4X15 01=01X1^ 12^(7a)0l §£E! 
H, :0| ■«aSK7a)S| £3W=., ST^DIs^ €E3 Oi^OIA!- §■ ahAh^(8a)0l ^^EICH °[Eh 

«W^(8a)£| #SCHI£ I TO Sf©S OI^QIX!^ ^Stl M± 2^(9a)0| *J£E|01 2JEK 2^ 
(9a)g II" ^Af*!(8a)£J 5 3 CHI ^#E|H, 5^ S^(9a)]«- 1> ^Ah^(8a)Il^ 27|^E^ S^EIO) 
a Eh, E*L t\± S^(9*)S, g* ^2^(7a) 3! XII 2 #^ §SSK5)0il «gg ^ g 71jU1 

EHI2! g^(6b)W S*Wffl 2iQ. 

SHs 2^(9a)2| S.^m\~ ■aOIDIESfog OI^CHXI= HH*^(12)0| ^2EICH aQ. 01 HH*^(12) 
g MEIOIDIE^Oil CHoK* 20h ^AIS SK)|D. 

£*h H^E Eaie] S3(1e)£S^E12J 3S ¥«(1f )(Sh3^)0il CH^^Ol^, 711 01 e §3^(2a)2F ^AJ 

«aa aasKsaae, h )s' ^ai, ^Awoaja- saw #ej ssaobjoi ^s^sai awe 51011 

2|*l, ^^(60)O| ^^EIDi HQ. 

E, TFT(30)~, b^e^l^ bf2f ^01 LDD ^51 ^Ai°N T^E S3(1b) S Xj^E E 

aiei S3(tc)oii s^chi mzm ?a§ ^ts^^i ^ 2.e.^ =?zm ^q^e ? 

"^O. EtJ"/ TFT(30)^ 7i!0|E S^(^A^(3a)£| ^¥)# D^B^ 5hDj J2S£S M^M 01^1 ^ 
Sum, g^ES H^EBj ^ ^ Edl°' S31 ^^tl ^E ^E|-°]^B| TROIQEhE 

Eth E Oil Oil A1^, TFT(30)2J 71I0IM S^(^AW (3a))g rt^EEi|°J S3HJ AhDI Oil UH°^ UHxIt!" Bs 
TilOie *HAI5[, Oil AHDI Oil 27H Ol^i 71101 M HH xl&fQEI-E ?SthEK 01 Wl. 711 

OIM ^^Oii~ ^'S7f °i^fEIE^ t.Ch. OlEh iTOI 71|0|M(E-i^ 71|0|M), E~ MEIM 71101 

M OI^E^ TFT(30)M xH^2h ^^-E£il°j S^tHIAI°| E|3 ^Al^ 4 2»Oi 

Ai, EEAl^J 2^1 A1^ 4 2ia. Oil 71101 M S^2J SjCHE PHI LDD E^ ^E^' 

sha, ee waw ^ s^oiAi, erat!- ^a^i 4= aa. 



(fl«-Ili!S| 7^) 

E 6011 EAmi— U^f aOL TFT CHB1IOI ^15(10)21 ^ 5f^(100a)Sl ^Ah S3(100c)01l~, ^ ^Af3 
(8a)2| aag, TFT(30)B] S3E^¥Ei 510iy S3(1T StA^ igg S^/E 41 S^)01l~, 
^(8b) Si E^(8c)M ^dlt!- fi^ SH-@(8g)0|- ^^E!CH SICK 

OfEltl SI IH@(8gm a ^OlAi S MISI.TFT CHM0I 7I5(1"0)IHA|£, ^ BJ-AhS«8a)2| of# 

^ ^A^(8a)2F gg^jES 3x|£ 33011^, OhHi 4AI SITS 4A|S OI^OIAI^ fil 
SSg 4AI#(13a)0l XII 2 #^ ia^(5)2j S3 (HI ^S71l ^^EIH, 01 fi^ 4A|#(13a)2] ^ 

#CHI^, MEI^EF&OIU 001 4*1 ^OIEFH XHSS^EI OI^OIAI^ ^ 

# ^3^(7a)0l Sj#E|CH SiEh. 01 HH^Ofl, ^ ^Af^(8a)2J iaDil^, 4XI#(13a)2| S 

^CHI 7ia§fe a^Oil 2JtHA1 SI Og(8g)0l ^^EIH, 01 fig (Bg)MAI'fe 4 h # ^a^(7a)0il 2J 
tHAK fi^ 4AI#(13a)2J (HI XI ^01 UEAI ^E^ EICH SiEK E, ^# ^a^(7a)# ^^fA| 

SHAI, fit! m£ 4A1#(13a)M ?L BI0I3 «tUSS«, fi^# DH23S711 ^E °^ 

EK 



01 ^01 ^StJ- TFT 013101 7IS(10)WI SOIAI, 2| Sbfc(100a)2| BfAF (lOOc)MAIfe fig 
4Al#(13a)°l ^CHE fi^ 4A|#(13a)0il 2J^A1 ^ ^A^(8a)21 £3011 fig ISO I 

S^EjCH Sl^ S^Hh la^E^ SX|^ S^Oi!^, TFT(30)2J ^^#1 ^g^fe ^El1I^(1a)HF SBtf 
#2J ^E^|°|fi^ Ql^OIAI- 7:^(19)01 S^EICH SiEKE 5(b)E *^). g CHI CHI A1^, §■ 
(8a)2h 2xl^ S^^ CHEf S3 (HI B'SAI &EaaK1a)OI SSI^fi^ S^EICH SICK OI^IAJ, xf^B| 
(lg)^, af-El^de.)!!- =A| ^E^|°IE^, x^Sl ^HIoHl SJEh E*l, ^^(Ig)^, ^ 

g^(60)£] H^E EElia S^(le)£^E12j 3§ ^^(1f )(SR2^)» §St]- #OI7lE ftCK 

Stt, »S^(lg)S, TFT(3D)2| uiii ^Ex-ll^(la) S glP(60)^ S^^lf g^'tl # 

Oil ^^EIH, E^ §^1 0|s°| ESCHI ^MAi E2^M ^HI^K Si XI Eh Oil ^ExHI^2J AmiOil-, 
E 5(b) S E 6011 EAIff- HfEh S0| ^(HP B 1)(r)OI ^SEICH imS.Oih 2?I^E^ ol S 
EIEI01 ^Q. CLfEW, Xf^dg)^, S| S^(100a)(HIA|2J ^01 ^Ef. EtJ", 
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(lg)0| HE ESSf(aO|E1fi!(6Q) S)2|- 2xlE§ SSWAIE, SI!£*f Sif SMOI S3E|£ U 

(USf 7153 ^) 




(B 011^1 271 ^ *fg) 

0121- BOI *8tt a 71 SW Sttl(100)fe BW*2| °-h§ SflgAI, a^(9a)2J *f#^CHI Sr^DlfeS* 
^— ^ OI^CHXI^ £M^(6a)0| *££|0| 2D, 01 01501, CH* F 7l5(20)*©£i*a SA^ Ifl 
TFT 01801 715(10)^011 M BfA(SQ ( CHtf 7l5(20)^E:^Ei gAUf 4 2!?| mg(H|, 0| AhOIOfl ^§ 
(50)jHI 2JSHA1 2f l^(100a)OfD SS^g *h3, 21 U# 0IS*©) M'^m EMV 4* aCK&S 

Et*, 371 §J*J 3»( 100)011 ^DiA1=, E 4QiiA1 2S ±H2££ UEHH^ 33(8' )* ElohE^ if &Af 
S|(8a)01 ^^£IOi 27! HI SHI, • & »AI«2| ™§ §»3/dE 7lfetHIh ^ t TFT CHfllOl 7I5 

(10 WW BHMB BHD|e 8»(EA»OT S»)S*E1 SAIB »S, TFT Oj£iiO| 715(10)^011 HAlfe 
tL Zf 5L£(10Qa)0il ?iCHA1 ih£ £!^(9a)OI ^^£|Oi '3<3£, S" £W°i(8a.)0| SSEIO] a*l & 
s s^ (100b) » 7]^ Ai [Ht F ^15(20)^011 *»*!D. 01 UH^CHL *!§ (50)011 °lt« A1 2f 

(100a)DID oh3, uq EKDIM 3*|S»-H US 0\£t\Q\ I AW 4 21P- 

(^jU SE). 

E*J, £ W0ilA|£, IT BWSK8a)2| 6f#^§, If BfA|e»-(8a)jIf gxl^ 3^0i|^, §g 

© ^A|#(13a)l rirSBJ IBS 2^ aiemwo^ ggsm, 0| fi§ ^A|#(13a)°1 °°CHI 7ISSfe 

B», Sfrt QISSKH, ^ &A|e[(8a)2| £3011 Hi* HHQ(8g)M ~<^KQ HD. Q^LK Mi! 
(8g)WIAIfe, g3^(7a)M 2|*|AI, 4*1*03021 OilAi U7KI SPJ E|Oi 2!D. 

COHhAI , -BJ-Ah SEOjlAj £A|^ tIJi. ffltf 7IS(20)*£3*H SAftj- SS If «W°f (8a)0|| M BfAf 

V Ul, BOI £>§»tfl US (HI, t^Oil AIOBT °i^SOI ST Sr^Q. 

[TFT£j »5 Btt] 

01 Ei*]- ^^5J TFT OiSilOl 7| B( 10)1 XH^fe £ 7 LHX| E 111 g^KJ gSSIQ. E 7 

E 8, E 9, E 10. SB E 11^, a q|S| TFT -012101. 715(11)2] «5 LIEHHS ^§ E^EOIDi; 

CHiz E9M SiOiAlE, TFT §• If STAfSf ««(^A(- S^)S, TFT S^°^Ei 51 



E 7(a)tHI EAI^fe UK-SU- ^OL s.mm SM..2»| SEIB (glass^) ^HJ 715(10 




SLIOf-1 01 ^ °»CF. 

DM Oil, 715 ^E7F 150*C~450*cEj ^£ i3SHHIA| , 715(10' )2| S3 OIL H|§^ ^ElS^og 
CHAI^ ^E^|°|(1)e MEEDF CVO ^ CHI 50nm~100nm2J ^J)j|^ ^^*>D. 01 [IH£j ^Jg 7^SAj 

nis Dtfeoiu sir^i oim^ ^ aa. dmou, bemskdm omi-oi aomvm 

7\MM B39«a. Ol UHCHI^, ^ S^HS2| fl]0|*|^ ^Af AI&OI CH9« SAiaOICM, E^/IXf- 
S^E 7I5 SlOil ZW5\0\ ^^^0(7! [IHSOiL 7I5 SSI 7 1- = Al CHI HS£S E271I £IAI Sf^CK H 
UH^Dfl, 715(10' )2^Ai °EI 7I5 e# OlSolQSFE ^Dil °Jtl ^^OIU )JHOiS ^01 ^^uf-AI ^~ 




HFMCHI , 350X OI5h2| SE £2uKHIAL 7IS(10' )2| 33011, CVDg MCH! 2]^|j o^^|5|(1a)2J 530i! 

ifffSf §og OI^OiAfe 71101 M §3^(2)1 50nm~150nm2J ^J)l|^ ^^^D. Oj UH°J gjg 71- 
^r=, mm 13 TEOSS^ if^ 7^2FBJ g& 7^1 01 ^ °>EK 0|7|Ai 71I0IM g^^f 

(2)^, ^^1^ #m CH^OII ^EIE SSFS|0IC3E|£ ^^hQ. 

Lmm, EAIs cD^v&hAi fliAI^M D^3§ Tj^lAi ^E^!^(1a)2i 3S ^^(If)Oil m^W 
OlEM ^tm, SiKS(3b)2Pl AFOICHI ^ S1F(60)9 ^1^ ^^SfD. 

DMOiL E 7(c)(HI EA»e UHf ^01, ^IHEig 1CH1 °JtH, 715(10' )S| 330J, ^A^(3a) M# « 
^ OI^OIAI^ E£i5|(3)i 
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□SOL 0^3(552)1 7i*)A1 ES^(3)1 EEfOI E 7'(d)M EAItFzr Um SOI 5 

AW*(3O(7I0|e 3^), §^(3b) it *a*fD, 

QsCHU ^ TFT ^ S N TFT. ^(SAIoFAl ^g) ^CH|~, .^AF£) (3&)OILF ?ilO|M 2^ 

m D^BS §h01, O.lxlo'Verf ~£f !0x10 1 Varf 2] E*lf££ 7d^E2J M£M 0|£(°| 0IS)S * 
SoE, ?A^(3a)CHI XP! g&3££ fi^E S^(1b). 9! X|£E E&H21 S^(1c)l 

«D. OPIAL ^Af£!(3a)2] HS OhEHOil SIXIoFH H7I US Ml, §£1 0IS0I E£jE|7*l Sfg «ga 

QBWL E 8(a)H EA|5F£ HfSF SOL TFT ^MAfe, *AW! (3a)(7il0l e 2j^)SQ ^01 ^£ 31 
AI^M DF^3(553)t SSSKfl H£E2J M£M 0IS(°! 0 |£) g o t o.1x10*/crf ~°f 10x10"/crf 2J E 
5BSIOI, H^E 33 (lb) ^ E3I2I S3(1d)# ttSWD. 

0IS EB Did Oil, 79*521 M£M2j tftRftl SH1AI 711 01^ t^SQ ^01 

3!A!^M 0^31 JI£E2J M£M(2! 0l'S)» ^SSKH, £ES! 722] 4-* S2| gi E 

H2! S^l SSSHHEFE "^Bcm. E*h 4AFd(3a)e OF^HS uKfl 3£E2J £SoFI2, 
*iE SlEI£i ?52J ^ g EE03 ge|» «S*(QEE S«e 2£ BEOIQ. 

E, EAIM g^rffl^ 01 SI*!- SSWI ^Joft AH, ^ 7§ flS^2J N -flU TFT fiSflOTH!", 01 (III 
MS, P TFT *M Dfi3g SOI feCF, EtJ, ^£ £|£2J P xfjy TFT (UQll^, 
*F4¥ 3! N Jfi^ TFT 3IA|^M£ EIM SS&m, TflOlM 3=« DteHS uFOL 2f O.Ix 10 1 Vc^ ~ 

Sf I Ox icTVarf 2] EZSgf^S ^4 0|2| 2CNI 2|oH, 7J7I g«B|£S P xH^Eq ^ . EBS! 

S^e tJSt^Q. OILIJL N ay TFT ^2j fJ^AI£f D^OTS. TiiOlM O^H^ ^01, °f O.lx 

tj^tj- rh Til oi m s^mq ^oi d^hi v&sm h^esj b*s(*^ ois)s sf o.i 

x10 1 Vc^ 10x10 1 Varf 2J E^^£^ ^SSra, LDD ^^(Lightly Doped Drain ^^)2J ±± 3^ a 
EEH£j fJS^HI-iEhE ^^FQ. Efi, 7^I^E2j g^g =*S# ^tSohAI ^HAi , 7j|0|M S^M 

Q y~ 0|-^3M 7=I££J ^EHS JQ^EBJ 0IS)M ^ElofOI, 5:E5!i ^^°| ^-^ 

Si ESI 2i tJSefQEhE ?^fa. 0IM2I 0|S ?g SSCHI 2|fl|A|, CMOStPF ^teft^EEjbT, 

SIS 2| §ffl.7ISLH£2| LHSOI 

C^OiL E 8(b)CHJ EAmf^ mi SOI ^Ah^(3a)EJ SS^Oil CVD « gOii 2Jirfj, £EIE ^ff^l §£g 
OI^CHAI^ X-il 1 #^ m^WM 300nm-800nm2J =)J|!S fJ^FJQ. 01 UJ|2] ^Jg mm #3 

TEOSfif ^ 7^2^ StJ- 7^1 Oie^ ^ 2iCK. 

CrgOII, 5SE|^32HE| OlguhOI ai.Xl^p D^B(554)M fJ^^EF. 

mm ^ ^^t!CL 
CreCHi, E 8(d)0|| EAjtfe Hr£f SOL 




1- Olg^O EilXl^e DF^3(555)1 tJSt_0 



OEM. Bil^l^M DF^H(555)^ Ti^Al E3°[(6)0il EEH3I OlSft tfWKM. E 9(a)0il EA|*fe HF£h 
SOI aOIHfl(6fli) S EH8! 3^(6b)S ttStCK 




e 01-^3(556)1 S^ViD 
LF^OIL EIIXI^ b aF^B(556)M Tj^jAi ^il 2 #^ §9°|(5)0il EEFOI Ofl§# ^tSSfOI, E 9(c)0il EA| 

QMCHL E 10(a)Qi| EAI§fe Um SOI » 2 *a ^9°>(5)2J 53 OIL 0F3^ ^>A| MOIEFH of^ a» 

E 10(b)CHI EAIth^ SOI ^ ^AF^(8a)2| ^F#^S, ^ ^A^(8a)2F W3^^S 2x1^ S^Qil 
(E 6e fil ^Xl#(13a)s ^§2| ai^h^o^ u^q^ 

OlEitl 5SEI±3EHEI OlguFOj fig ^73#(l3a)# UB, 3 hiH" SgOilAI^, E 

10(a)CHI EAI^fe blhSlh SOI SITS ^A|(13)l EEtJ TFT 013101 ?IB(10)°I OIS^M, ^Eil0|7;i tJ^ 
2J gsf s| S«(500)(7IS £AI S»)S ^L ^EHOilAi, TFT .OiMOl ^IEK10)2J 5^^£S^E1 

klf D^3(510)S Ai W£|fl(UV) SI 3EAK6JQ-. 01 g*f *j(500)0il~, I1^2J ^oj 7^(501)01 

?h^ih aoiAi, s«r ^(5oo) me as tft oiehioi ^atsoijsl b*tb 

oieiti- ssm ^ts^ h 
^= 

c5 




^ AH XF2I20I iAF^LL 01^^ g° ( ^(500)CHIAi g°J 7^(501)01 ^^E|Oi S^i ^ 
° h (l9)2J S^UF gg, Ef_L kl^ OF^H(510)CHIA1 ^F^IOi S^£S ^Strfj 
^X|(13)CHI CHt! k^l tJll OH, 5jO|E, s|(500)(HIA1 ^2." 79(501)01 ^££|Oj g^CHI^ 
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m\m %T,\ 371 [»g(HL £3 ^9(501)3 £*!0! 383 4*1(13)01 23AFEICH fcflEIS ^3 MCTOI 

£Efi*. s.Aie ^SfeVTUev, ^7v|(13)SA1 E|fi|2| 218 DISt* 4X1(1 

3)1 fiS ^2^§ 4XI#(13a)S£Ai fePIE 4!S ¥£CHi3 Oh±H(510)3 ^(511)8 TiTJlAI »£| 
dO| SAhEIH, 3 W2| S^CHI- XF2I20I 2AKIXI SfeQ. £E6h fiS 4X!#(13a)M fePIS 

2^ 01213 S^CHi iA^i -SS, TFT CH^IOI 7I5K10)8 MHfria'Ii ofOjE, »»SK1g)W 3*H 7t3S 
Q. 3 IB SOIL &1>2 4^X1(13)011 CH*t *!8 UH . TFT CHfllOl 71 EK 10)1 Ml*! 1 SOI S&T ^ 

(BOO)CHIAi »ABIOI S°! 79(50021 £301 2»g 4*1(13)01 2AFEICH HKIfe §3 KFOI 

□ 7LK 3W5«1g)0I §■ &A^f(8a)2h S3*j££ 2xfe S^^J Q|ef 2«0|| ttSWI S7I 

IOS0I, »HeKlg)OI 2J£ ^S2h 7:^^(19)01 a= ^£CHIAi3 S3 SLW3 »0|?h k» 32KB Sttf 

i dixixi soi sa. 

□SOIL E 10(c)(HI EA!<5^ HISI- SOL 1 2f^ 29^(5) a SI Sgg 4X|g(13a)3 i3*M, 
fflfflESSEIgEhS Er: 01211 St»fe E£*i £1 iSJfl, E~ OEi 4XIS 01^01X1^ 

JH£(7)M SStt fl 2»A|?ID|, QS01I, E 10(d)0fl EAI&hc: Hffi* §01 5MEI43EHEI JIBW 

E, fflfflESKItfEFSOIS ?7| MEI*!EB?3 CH7l§0IIAi £Ei^ £WSfi3 

asKWfb^e ee** 3n neoia. Mil #3, ?^tiAf ss cross) fli§3 ssasss -(SiMH)- 

1 BflS Sfe ^71 MEIDiOIDL 34'*1 §3 £71 gfllOil 7»0|Q. [&EW , 01 °7I ^E!DI3 £71 
gOH g en ([Hie pg- 20% Hfe'S! E5°-fl25A1 £S2BB!(0|I8 MS, 2000 rpm, 20^)^ E 

Stt xL 450X°I SEg OPIS01AI 42BI3, 4*S0IU- «!«eKH, CVD £EI5 

017IA1, ^# sasf(7a)S ^e^M ?fe ^HSM E5^ 21^^¥E1 ^^El^l IB SOU, &m SS^n) 
HJ SSCHI^, 4=XI#(13a)2j °^Di! ^l°Ju|-^ B*L SSI 3§oj ^iH^I-Oj, CHIAI7F 

LhsCHL E 11(a)CHI EAIth^ U\2\ m\ ^SIEIS ^CHI SJtHAi, £m 13^(?a)2j 53011 ^Ois^ ^ 
OIEKQ t\= ohAhgm 7b|tJ" g^(6)# ?L E£EI^3EHul OlguhOI 3|X1±J= OF±3 

(557)M ^St!Lh. 

Che CHI, dlXI^M D^3(557)M Ti^Ai =^°^(8)0fl CHISI" {£m\0\, E 11(b)CHI EAIo^ Hf£h UOI 
4r§ S^Qil » aWS|(8a)M yZIQ. Ol^lfl-01 ^^t!" IT .^A^(8a)S] 5 3 Oil S^ 4^X1 
#(13a)2K 3MB] d|^^ S^Qil 2|§h01 BW fi^Ofl 2JtHA| 500nm 01^, Q^OI^ 800nm 01^ 

2] S^ EHEj(8g)0j ^SEIH, E^, 01 Sg nHS(8g)£ -S3 ^ f (7a) (HI 3oHAj, Oil Si= ^3ti" 
^^S5 EICH HD. 

aeOIL E 11(c)M EAlo^ bFEh ST01 1^ ^A^(8a)°1 i3^CHL ^JO' 40nm-200nm2|. IT0^(9)M ^ 
5£E|^I1M ^Ism OieShOI BflX}^ Q^3(558)M ^^t>Q. 

□SOI. SIAI^e 0^3(558)M Ti^Aj IT0^(9)Qil Oil^M t«Uh01> E: 1 1 (d)CHl EAIuh^ dF£h ^01 ESI 
3 2^(6b)0j| ^!7I^^ S^h~ m± S^(9a)^ ^StiCf. 

□L. .*0|£, E 6011 EAISe Uf2h ^01 Shfc S^(9a)2J 53^^, ^§ S^Oil MEIOIDIE^CHH^ 
(12))M ^^Q. 321011^, ^ii^iMU n-WI^EHEI^ §2J gDHOil 5^tO^X2J 1E|0|D|EU 
MEIOhOIE## S^HAIS MBI01DIE • HH-IAIM m^± 3illt]- ?L 7fS -3tK^S)t»CK DEIIL MEI 
0101 E°l ^ti" EII0IS7II OI^OIXI^ a = (puff) S£S ^Ei, MEIOI 

OIE 53 ^§ UH^A|5IQ. H ^|CHI #2£f2j§ SW2f ME|0|D|E g 

Ah2h2j ^-gtHI 2|^H °-h§ g^f g§ ^25 UHStJCK 

H 12K TFT CHB1IOI 71^(10)01 oi#2j E 10(a)M klT 

CHIAi^> fig ^A|#(13a)# SS^PI 2 CHI 3 uh#^2J 4g g^WI ^!T^(1g)M ^^oH ^3, 

^5 4^X1(13)011 LHti" kiM MM HL TFT OiEIIOI 71^(10)1 ^2^ ITOj ^ (500)011 A1 ^A^l-Ot 
^H^(511)2J ^SJOI 4X1(13)011 SAhEIOi bHEl^ 3# ^g^(1g)(HIA| ^AI^Q. 0| UHSOfl, S 

m m-SE 4AI#(13a)# S^E mn^SV 4 ^HS, H" ^Ah^(Ba) 532J RM IHS(3g)2J 

i §^e #>ii mow ^ sia. maAi, 01 tft chehioi 7is(io)M oi^ti- a^i n^i s«(ioo)oiiAife, 

g^OI 5 AIM If 4 SQ. 

Etl, B Oil CHI Ai »l^(1g)# TFT(30)2] ^El°f(1a)2F MAI UllgOIL ^^(1g)M 

^ S°£hE AHSS ^§1 &m ^S7F 



ItfAIOD 13 BSOJ] 

E 12fe « ^'AlOjl 13 w^OUDll CI>2^ 371 *m 5^3 s^s E 43 A-A' ^jCHI 4^ 

oh^ ?lx|CHIA1 ^BtUl LIH3 33E0IQ, E, £ M3 2!^l im Sxl3 ^« ^'AIWI liiF 

CHBf Df£^WOI7l IB SOI, *S0||& ^Hl ^OIBhOj E 12011 EAI^fe tHI, 

313 ^SM ^S^Ch 

4* AIM t CHI SiOiAl, ^ll^dg)^, TFT (30) 3 a^ai^(la) S ^ g^(60)3 oh2 

#CHI ^^EICH ?iAI3, ^(D(HI 3tHAi E^SS ^BIEIOj °[^LK 3 BILK ^hl^l 
(1g)^ M^DILI ^^EICH ^71 UHSOiL E35I2I- g^(^M)M E^ B^OI 

Efe ^Xil^f E 12011 EAIoh^ STOI E 6011 Lf£KH~ SJOHIL TFT(30)3 
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1 aat|SK1a)0JU §3 SSf(60)2| Sh2R2S¥Ef 3013 3 3*0 EE ^SWHlh 

OI2f 2T0I xf^(1g)§ Zj- SOW, TFT(30)£J £912! 331 »± a^(9a)M 

ehrr 2011 7l°iSKr £A| 4* »Ch 

E*h ^ SBf(60)2| m*!^OI »3B g ~™ g^(60)2J ^S^(ggi!(3b))l if^fS, ^ 
SS(60)2| S9Z» 3?il W ^ SILK QRLh ^Sj -«BK60)2| SSrat* HTil «H3 

EhE, 01 2*j£ WCIJWU B.W XAI g^iHI 2101 Al §■ »APK8a)2| ^#Oil flflSPI IfflSEHL £AIM 



[£ Altffl 2] 

E 13S.S ggoj ^ A)0 u 2Qi| 27| g^f ^jO| t ^oj o,^g s 4 oj A _ A ^ A,^ oj^| 

MAI SS1!'« I1H2I E, g tfAIWI 3! 0ISHHI SSufe 01 hi tfAIWE, 7I£3£! ?«0I- 

A|0j| 121- O^AIO!?! HI SOIL SmtVB ¥^CHI ¥5:1 *0BKH "SAItBU SAIOfl, 3M°J 

£A|D|| TFT(30)°] »£S|SK 1a)2h ^St!" *2| B>£S|S« *H|SKlg)£SA| 0|g*HJJ°h E 13 

(HI EAIofe- Um §01 4^ Dil01Ei£!(6a))IIf- §BS> E2^(6g)m »&ej£3AI 0ISSK3EF 

£ = 01 3^E, *|»S*£SAi2| E2°|(6g)2L ±± 2^(QiO|E1£ (6a))2f°j AhOfCHI ^ZhS ^ 

Sum, gRmo, 

UPIM, 7:^(6g)Qil CHtlAfe, g- ^M°i(8a)lf §33£3 2x1^ SSf2TQ|5f SHIM «S*I3, 
S[(6g)0| ^^(6g)0| a= ^^OilAjBJ ahA^f- ±& g2KHI StS ORIS SOI 



E 14- ^ o-goj aj A)M 22J g^OMHI HSfe S?l ^ »±2| ^¥1 E A- A' 2 CHI £>^> h 

£1*1011 Ai seas M2| B3E0IQ. 
^AICH! 2011 &OIAL 7r^(6g)S c a| oi ^^(6b)2h gg^ #011 ^^EICH aAlEh 27I3£S M£l£IO] 

aso. jnau. »s^(6g)s t^ofQ ^nsfoi ^^ticn a^i msoi, es^b- =?g%* 

S3, E^ EROIEfe §01 a^S, E 14011 EAIBI^ EEi!°j 2^(6b)^^E1 3EH^ 

0I2F §01 ^^o^ , ^HJ^(6g)S 2| t^Ofl SiOiAl, Eai°! 2^(6b)M 7|» A1 2^(9&)0il S^l^ 

S^WI ^!EK 3 11,' «»2K6g)21 OH ° Oil , ^^(6g)2| ^%t\~ 3 
Oil ^I£J3^ XAI SsH mm £ SiQ. 

E, EAI# ^^mtf|°^ ^^(6g)0il CHtHAi^, Lf^ E^I gepg E^ QFE HH^ s 
E^Bj SS^F 4^ 2^(QilO|EiA!(6a))H^^E1 ^SffQ^E ^WtKlK 



[4'AiOll 3] 

E 15£ & arssj fiAIOI 30H »iz S^l ITS! §W|S| E 4^ AnA' AitHI ^seh^ 

OilAi ^E^l IH2I S3E0IQ. 

^AIWI lOflAi^, TFT( 30)21 a^j^(la)^ #Bj a^o^ ^1^1(1 g)^A1 DigtilA!°N E 13 

Oil EAmi^ mi §01 71I0IM S^(^AhM(3a))2|- #HJ E2^(3g)l ^H^-^SAi 0l§5^CiEK 

i?8»Hlh 01 2^, »S^(3g)S SS(60)2| ^3^£SA|SJ g!T^(3b)2h SBffi- ftOIE^E V 
4 SQ. Dia §0! S^E, WS^SSAISI E2°l(3g)2K 71101^ a=(?AM3 0a))»2| AhOtCH) 

^MohU, n^if g^isjog gaeo. 

0171 Ai, ^^(3g)(HI CHfllAfe, & «W^(8a)l 2x|^ S^^J CH^f SaiOil ^5of3, 

s«3g)0l ¥^HK »»s«3g)0l ^M0ilAi°J ^ ohA^f i» 12KHI gl p S Dlxl>il 5^ SO! 

ao. 

e, E2^a eife ^s^ h ga, e^ chg uh^ §i aa^ a^s, ^ir^(3g)0ii choh 

A1^ §lfd(3b)^S^E1 SStl-L-IEhE ^^l-Q. 

E^ ^°|(3g)0l f^Di-Q ^UshOl ^^£ICH Si^ S^Oil^, ChE £2^ §|fi Sa, E 

^ E^OIEhU ^Xil SOI a^S, ^ tUOil aOfAl, *H^(3gm TI^A-I 3ig, 

QE E2J^M 7i^A1 fh^ 3^(9a)0il S^hQiEfi ^t[L[. 



I^AIOll 4] 

E 16S a ^go| g m m S7 | ^ & ^oj E 4 oj m{ a^j.^ o^, 

oiiAi m^mm ura bseoiq. 

^AIOII 1, 2, 30i|Ai~, TFT (30)1 ggt> ^011 2J^HAi t:^°}# ^St&XIEh s 

ptlOilAl^, E 15011 EA|5^ Hh£F §0| ^FXI m^Oil WB^K 15)01 SSEICH SiCK 01 El 
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*HrsK15)0IS, Chi £3^ gat B*W 3371- K7| IBSM. ?at S^(10Db)ft TiSKt 3 SOU » 

SEt*- 15)01 SWbDIO ^JuK* ^^tlOi SA= S^Oil^, ^ 2^ (HI 2JCHA1, *}-©5J(15)s ^ehe 

7\MM 32, E£ ESS* 7WIAI S r 4 Z3^(9a)0D 37J3HS S^WEiaSE ?«6IO. 



6K7|2| CHhi ODE It ttSt!" WOIKJIEN fe'AIWI 1 LHXI 4CHIA1 gg*J »B*« £tTAI?l 0|g 

EtJ", 27|2| 01b WIWIA1E, *r»S|S ^XIS^I o^OUi Ol BBS ^Xi#2F 3» 

£ S^Oil ^^£IOi SiXIS!", S«T 3 8W(500)2J E! ^(501)1^ gxt^ gejOil %m*iG\ SSS01 3 
g g^CHI^r, B«g ^Xl#^ gE*!£S 2*1^ g^S^Ei SBOItf S^&il S2EI0I 2iQ£h£E 

Eth #7I°J CHh: ME, Sbfc :£XhSAi TFTM Olgti" ^E|* 0HSB|£«2| eqg 3%|* WIS £ 

S«XISf,.Sk& -W&SAI TFD# OlStt aiEIM 0HSq*«2j aiS §*|, E^ EH A|*( passive) DH 

Eaj^o, oHg 3 WOfl «I3 0I2I2J 37{ a*l" Mil OI8*f S7I 8W SxlOil g H9t Sjg 



ia?i sw s»2i 3x1- 7i7is2j *ie] 

0|£> &0| *!km, E£ ^¥2r-S!" £71 ^ 3*l(100)fe g» 7|7|°] SAi^S 

Ai 01 SIT ^ SKI Eh H £ 17, E 18 ffi £ 191 S£§K)I £gt.hlr. 

^ i?g g argon cos^ a j| g*j g^g SAj §t:I5ai oietf 2x1- ?i^isi sis uekh= * 

E 17CHI aoiAl, 3X1- 7|7I£, EA| gfi MS(70). £A| §^ »E| SIS (71), S3 SIS(72), EfOIS 
48S7K73), 3EIH (74 )S Sfch ^l(?4)~ £A| EH^(75) a ^§ SIS 

(76)M iffeD. 5t|§ Sxl(74)SA1^ 2^*1 371 IMf &X|(100)# 01 4 

iAI ^q^j(70)^ ROM(Read Only Memory), RAM (Random Access Memory) gOISrll ^fe WIESL 

□^3 ^oiem ufe ^£ixi liai^ si-# §5 sis ^Hitm, Efoi 

a ^^l(73)CHj 2\tUi o oE! ^ dsQil BTimOi. 55?^ Sl-^ MOIBhH 5AI 
SSM SAI gfi X-IEI SIS<71)M ^StfQ. 

iAI §M «EI SIS(71)= AISI^-IHEi^ «^ SISLK SIS, SEflOl^ (rotation) SIS, ^ 

□Ksarnma) Sg SIS, SIS ^OlErU ^A|2j ^ t|Sl ^tJmm, iAI x-l 

£IM ^tSofOI, □ Sr^ Ai2 CLK£^ WW ^ S|S(76)Dil S3SI"D. 21 S £IS(72)= ^ 

fi^oii 22m SStO. 

E 18^ B ^"SOil CaS^ 2!Xh 71712] 1 *JA| ^EH2J SH^°j ffl^a ^SE|1 UEHHI2 2iQ. 0171 
Oil LIEhLH^ Iti^y ^^E1(80)^ ?| SE(81)M ^b|*r a*{|~(82)2f, SA| °^(83)# ?>~Qh 

eHg SAI °y(83)^ 271 imt §Xl(100)M itmi-Ol 

E 19^ s ^gCHI CCfS^ SAf- 7|7|2| ChE ^Al ^EH°i ^CH SS r 7IM LfEHHH SiLK 0171011 UEFLH 
^ ^CH 2!Sr7l(90)^ ^^°J ^ hHE(91)2L 2#tl 371 ^ &xl(100)S OI^CHAI^ SAI¥M ?>H 

sick 



0\£2t ^01, B ^OjlA^, 7IS^0j| ^Al#l [IHOli^, . 7IS-EJ 53^011 ^ 

S 4^ All E5S> xL 01 7IS-2I 0IS^# 715 &X|S £X|tt SBIOIIAI 7IE^ 
S^Ei g-S-g ^AICHI CHtf iclM UrU, ^011 S^l ffl-Q-. Oj7|A1, 71^011^, 4= 
A|#£] Ur#^CHI ^SfOI ^^£101 SQ. ^, 715.^011 4^AI#1 W, 3 tmm\ 

^ 01 Dl x^^OI ^^£|CH SiEh CP-EFA1 , ^AIQII CHSi" ^ft IIH, 7IE^# IT 

01 7IS ^X! Sr«MAI 715 °AI SflSI ^EH §01 BBS ^AICHI 2A&I01 H1E|^ 

1 SIEIW ^ S^7I IIH ^ CHI, ^A|#M S^E ^711 4 SiLK 3 UH^Oil, S 

fi^ n@2| 4!Shl S^'E #711 fllOia- ^ S^HES, fiSOl 5AI# ^ ^ SiQ. 

STtf 1 

2271 Irel 3*|0|| SICHAH , 

371 imi til %-J\tV=: 7IB01L HHxl SH@£S R^OI ^AI#2F, 3" 

^ ^Ale^ ^#^D1!A1 ^tt(^IS) ^AI«F H^^^S 2x1^ S^OII ^ ^ 

H, tHS ^ ^Ah^SJ S^CHI^ #71 S&S. ^AJ#2| BHxl ne^jOil CH^ofe fi^OI §S£|CH 
01 ^01 A|H , 
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2,tl^ flifSJOJ SgEIOI 21 9>£ 371 B4T S*l. 

£91 »&st£, 491 SWSJOI S^EIOi 2J= 2x1^ CH^F 2*11 CHI S*i S£EI 

01 .21= 3^ M~ 2371 1W g«. 

§^ 3 

M 1 «HW HOIAL 

£91 7I5MI=, DHM^I^ HHXIS «*r£4SJ ttrs>©£ 01 = 01X1- ^Xj- 

3j slg £73-011 2713^ ?Stf th^ 2^01 

£91 Sl&S^ £9| S^ftS] Oih: SHJS* #Oil ^2E|CH OI^DiAl^ 2« m 

£ 271 8*»- S«. 

4 

9 3 SMH SiCHAL 

£91 a^AXfe, £91 7IB£KHI ^ v M?HXj£E10|0L 

£9! »»Stg, uiot B5HX!^E1£] SS#a- g&'lf £9i ^ Egjai^EISI Wl^ 

2^1h gut!" S! £9f ^ ^JAI^Ei^ 4£ 2^21- gg*!- &2J E2^ g^J Ot SHJ 

£1- ii^ #CH1 **£EIOi Ol^OiX!^ 21 ^S^S 27! B*J §.tl. 

£91 tt^ £91 7ie£0il ^1 ^HAI^EiOIDj, 

£91 £91 ^ M?HXi^E1EL| =SJ*h #2J £^| eehx|^E12J 7\\0\^ 

2^!f SS*!" S2J S! £9| ^ M2H7^|^Ei£| 4:6 2^11- E^^ g£j Ot t|U 

2f gUti #0I3A1, ££h 27|*!£S gEIS £EH^ ^2£!0i OI^OiAl^ 271 ^ 
Sfl . 

6 

M 3 VOI SiCHAi, 

£91 £91 7ie£0i! «SB ^ MSHXI^EiOIDI, 

£9 1 SfSSfS, £9! ^ E^AI^Ei^J sg#IU ^^tj" fflfflast £9 1 ^ esHXI^EIHj TflOlM 
2^U satl" #BJ ££1^ ^ £9| ^ EEHXi^Ei^J 2=21- g^tl £2°i- gej Oihi ^K-l- 

£(- ^sn^^s ^^eio] oi^ojAi- m^*^ tv= 27i s-xi. 

7 

M 3 ^Oil ^OiAl, 

£9] 4:A^, £9| 7|^£KHJ ^ ^AHDICH, 

£9 1 J^T^ , £9| ^ glf ±7}2] E~ #2] E2°t££ OI^CHAI^ 2M 

t[~ 27| STxI. 

8 

a s tm sua /A, 

£9I ^|°| ^Ah^, £9| 7l^£0il ^£^l ^ dbAHDIQ , 

£9! £9| - 4§^ gBj: ^^oj ££1^ gg^ S0ISA1, E£ti", S7|^£S ^EIS 

£EH^ £2^^ OI^CHAI^ ^9^^ ofe 27! S« . 

9 
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731 3 %m KfflAL 

&?\ nvvtz, £7\ eir ara^ s~ #a^» smsi^s «gs E2^£^ oi^oixi^ 

^9££ oh^ 2?l gxl. 

10 

XII 3 t^CHI &CHAL 

#71 ?g 7!?L^0K, #71 ^ £7J21 ol-==CHI ohXI S2^0| ^^£|H, gj\ nW^ h ~. §fl ofXI 
SStlCH 21= 211 H3££ Sfe 2?l mi 3*1. 

g^t* ii 

HI 3 LHXI M 10 S Ofc £]■ *KHI SJCHA1, 

a^j A^j t ^ a = a |. 271^^ ^EIEIOI 2i£ 211 ^9 £5 271 ^ §S|. 

12 

X1I 3 V LHXI Xil 10 f S 01 hi *!■ SHHI 2101 Al. 

#71 »B^S, #71 Sh&OHll- ^BttDI t^£ICH SIH, ££*J- ^ SfcfcDHIHHI 2JCHAI #71 &± 2=2|- 2 
7|*!££ S^EICH Si= 3# H2££ 271 SW -SWI. 

g^»> 13 

M 1 « LHXI fl| l0-» 5 Oii= tl" %m "SIMMs 

#7| e« 7IS#2J ^ SteMS, Sfl 7I5HJ £2^£^E1. QMS »• #?l SWSWHI 2»1A| 
BJAWfe "JAf S^ih ^3 7IBS| Oia*SS^H. SAfel Sg £2^011 J?2»|~ 521- S^OI ^ 

#71 #71 S^Dil *!2&ICH SJ= 2^ ofe 271 iW S» , 

Xil 1 «■ LHXI M 10 «■ S 01 hi it %m 2101 AL 

#71 7iee H 1 ^2 mn, SBS 71! 1 ^2 7IENHI CH^fd XII 2 7IB« CHtf Mxl 

AI3I 351 7IB AHDiCHi #71 271 8** gHSA|21 9|3S SXI^HS 0|ipCHX|^ 21 sf= 27I 

15 

g:W 1 LHXI 10 S Oiiz *J «0I ^IXH^ 271 SW ^XlP ^til^fOI OI^CHAI^ ^S£^ 5fe 2 
Xf 7171. 

IB 

271 ^ 1§1 ^Al^h^ ^3 7I5CHL ^§H] dH xl EH@££ R10I ttSS ^A|#lf, 51^ S 

»g ^XI#2J '^ft«0IAI §*i ^\mH 2^:1^ S^&il 9 a JM°f ^H, oH 

S- H- "W^SJ i^CHI^ ^71 gf-l^S 4^X1 #Bi dH XI SHS Oil CH^of-^ R^OI ^^EiOl 01^01X1^ 271 

^7| 7IB4KHI ^71 a»S 4X|## ^^5h7| 0I2(HL S*l S&« ^X|#^| thMBJ S^OII 

^71 ^X|## EIHOil^, ^71 7»2| CHI ^XIM £5^ Sty 

7I5!^J OlS^l 7IB SXI S^l^ ^X|^ -^EHQIiAi StU 71^ 53^S^E1 4 K 7i ^S ^>X| 
Oil CH^ kiri §^ 31 271 11^1 S«2| MS. Sffl . 

17 

« 16 tHHI SiCHAi, 

^71 71 ^ °X| Sx!^, 4 h 7l 7IBSJ OIS^S, ^7| x^°^| ^££|H, Etl, b:^ D^3S Xf^ 
£i S^CHlAi 7| ^Xm~ 2m ^S^^ *fe 27| 1^ Sx|£J n2 SB, 
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M 16 V 9E= M 1? %m 2101 Al, 



&7\ y\B sxi sas, &?\ ?a 7issi oib«s seisfe ^aoi ph^eigh am &i (chuck) 



9 18 *HH £10] Ai, 
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